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[Claim(s)] 

[Claim l]By having a computer which consists of at least one CPU, a ROM, and RAM, building two 
or more sets of control programs corresponding to two or more functions into this ROM, and carrying 
out parallel processing of 2 or more sets of control programs with time-division system, A switching 
means which switches two or more control programs by which parallel processing is carried out one 
by one to predetermined change timing by time sharing in an electronic device which can realize two 
or more functions, Inside of two or more interrupt-processing subroutines performed in interrupt 
processing to a main routine of which specific control program of two or more control programs by 
which parallel processing is carried out, A multifunctional parallel processing type electronic device 
having a change inhibiting means which forbids a change by said switching means during execution of 
an interrupt-processing subroutine whose priority is higher than a control program of the other party of 
parallel processing. 

[Claim 2]By having a computer which consists of at least one CPU, a ROM, and RAM, building two 
or more sets of control programs corresponding to two or more functions into this ROM, and carrying 
out parallel processing of 2 or more sets of control programs with time-division system, A switching 
means which switches two or more control programs by which parallel processing is carried out one 
by one to predetermined change timing by time sharing in an electronic device which can realize two 
or more functions, Two or more interrupt-processing subroutines performed in interrupt processing to 
a main routine of which specific control program of two or more control programs by which parallel 
processing is carried out, It has a priority storage means which memorized a priority beforehand set up 
about a control program of the other party of parallel processing, Permission and disapproval of a 
change by permission, disapproval, and said switching means of interruption of other 
interrupt-processing subroutines under execution of which said interrupt-processing subroutine, A 
multifunctional parallel processing type electronic device constituting so that it may determine based 
on a priority memorized to a priority storage means. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention forbids the time sharing change under execution of the 
interrupt-processing subroutine generated especially during processing of a control program about the 
multifunctional parallel processing type electronic device which carries out parallel processing of two 
or more sets of control programs by time sharing, It is related with the thing aiming at shortening of 
the processing time of the interrupt-processing subroutine. 
[0002] 

[Description of the Prior Art] In electronic devices, such as various kinds of information processing 
equipments which contained the computer conventionally, In order to attain improvement in the speed 
of processing of two or more functions, the multifunctional parallel-processing system which realizes 
two or more functions simultaneously is adopted by processing two or more control programs, such as 
data-processing control and radial transfer control of information, in parallel. As this multifunctional 
parallel-processing system, make connection connection of two or more central arithmetic units (CPU) 



mutually, and with the parallel-processing managerial system by OS (operating system). The multi 
processing system (multi-processing) by which two or more sets of control programs were made to 
execute with two or more central arithmetic units as respectively separate processing is put in practical 
use. The time-sharing-processing system (time division processing system) which was made to 
execute two or more sets of control programs in predetermined order for every predetermined 
processing time by which time sharing was carried out to short time with one central arithmetic unit is 
also put in practical use. 
[0003] 

[Problem to be solved by the invention] Since the control board of a control device is enlarged while 
needing two or more central arithmetic units when a multi processing system realizes two or more 
functions in parallel using two or more central arithmetic units as mentioned above, there is a problem 
that an electronic device becomes a high cost. 

[0004]Then, an image scanner unit which reads the image information of a manuscript as a 
multifunctional parallel processing type electronic device, for example, The facsimile function which 
is provided with the printer which records image information, operates these image scanner units or a 
printer, and transmits and receives image information via a telephone line, The scanner function which 
outputs image information to the external personal computer connected with the connecting cable, In 
the multifunction information processing equipment which realizes simultaneously the print function 
which records with a printer the print information inputted from the personal computer, As the 
computer which has one CPU for low-cost-izing is formed and the processing time of time sharing is 
set, for example as very small time, like about 1 / 60 seconds (about 16 msec(s)) by this computer. It is 
possible to carry out parallel processing of the control program for these facsimile functions, the 
control program of a scanner function, and the control program for a print function in time sharing if 
needed. 

[0005]In this case, an image reading transmission-control program which transmits image information 
of a manuscript read with an image scanner unit of the facsimile functions via a telephone line, for 
example, While carrying out parallel processing of the print control program which realizes a print 
function by time sharing, When keystroke interrupt processing, record interrupt processing, etc. by 
key operation occur during execution of one image reading and transmitting process, the image 
reading and transmitting process is interrupted at the time, and a record interrupt-processing 
subroutine of recording dot data of the specified quantity is performed. 

[0006]By the way, when a time sharing change occurs by interrupt processing and is switched by 
processing of a print function of the other party during execution of the record interrupt-processing 
subroutine. Even when processing time of a record interrupt-processing subroutine is completed for a 
short time (for example, several 100 musec), Since it stands by [ processing time (about 16 msec(s)) of 
a print function by time sharing ], the other party will be extended for processing time of record 
interrupt processing by time division processing time, and there is a problem that interrupt-processing 
performance of information processing equipment falls. 

[0007]The purpose of this invention is to provide a multifunctional parallel processing type electronic 
device which can aim at improvement in interrupt-processing performance by carrying out 
continuation processing of the interrupt-processing subroutine performed by interrupt processing 



during processing of a control program, without being divided by time sharing change. 
[0008] 

[Means for solving problem]The multifunctional parallel processing type electronic device of Claim 1 
At least one CPU, By having a computer which consists of a ROM and RAM, building two or more 
sets of control programs corresponding to two or more functions into this ROM, and carrying out 
parallel processing of 2 or more sets of control programs with time-division system, The switching 
means which switches two or more control programs by which parallel processing is carried out one 
by one to the predetermined change timing by time sharing in the electronic device which can realize 
two or more functions, The inside of two or more interrupt-processing subroutines performed in 
interrupt processing to the main routine of which specific control program of two or more control 
programs by which parallel processing is carried out, During execution of the interrupt-processing 
subroutine whose priority is higher than the control program of die other party of parallel processing, 
it has a change inhibiting means which forbids the change by said switching means. 
[0009]Parallel processing of two or more sets of started control programs is carried out by being 
switched one by one by the switching means to the predetermined change timing by time sharing. By 
the way, while which specific control program of two or more control programs by which parallel 
processing is carried out performs, The inside of two or more interrupt-processing subroutines 
performed in interrupt processing to the main routine of the specific control program, The change by a 
switching means is forbidden [ be / it / under / execution / of the interrupt-processing subroutine 
whose priority is higher than the control program of the other party of parallel processing / setting ] by 
a change inhibiting means. 

[0010]Namely, each priority of two or more interrupt-processing subroutines performed in interrupt 
processing to a main routine of a specific control program under processing, For example, if it is made 
to set up more highly than a priority of an interrupt-processing subroutine which performs a time 
sharing change, as an interrupt-processing subroutine under execution, interrupt processing may be 
carried out to an interrupt-processing subroutine with a high priority, but. It is not divided by time 
division processing to which a time sharing change is carried out for example, which also takes 
processing time to 10 - 20msec, and abbreviated continuation processing can be carried out and 
improvement in interrupt-processing performance can be aimed at. 

[0011]A multifunctional parallel processing type electronic device of Claim 2 At least one CPU, By 
having a computer which consists of a ROM and RAM, building two or more sets of control programs 
corresponding to two or more functions into this ROM, and carrying out parallel processing of 2 or 
more sets of control programs with time-division system, A switching means which switches two or 
more control programs by which parallel processing is carried out one by one to predetermined change 
timing by time sharing in an electronic device which can realize two or more functions, Two or more 
interrupt-processing subroutines performed in interrupt processing to a main routine of which specific 
control program of two or more control programs by which parallel processing is carried out, It has a 
priority storage means which memorized a priority beforehand set up about a control program of the 
other party of parallel processing, It constitutes so that permission and disapproval of a change by 
permission, disapproval, and said switching means of interruption of other interrupt-processing 
subroutines under execution of which interrupt-processing subroutine may be determined based on a 



priority memorized to a priority storage means. 

[00 12] About two or more interrupt-processing subroutines performed in interrupt processing to a main 
routine of which specific control program of two or more control programs by which parallel 
processing is carried out, and a control program of the other party of parallel processing, a priority is 
set up beforehand and a priority storage means memorizes. And parallel processing of two or more 
sets of started control programs is carried out by being switched one by one by switching means to 
predetermined change timing by time sharing. 

[0013]By the way, about permission and disapproval of interruption of other interrupt-processing 
subroutines by which the interrupt request was carried out during execution of which 
interrupt-processing subroutine. About permission and disapproval of a change by a switching means. 
Since it is determined based on a priority memorized to a priority storage means that is, that only an 
interrupt-processing subroutine and a control program of a priority higher than a priority of an 
interrupt-processing subroutine under present execution will permit interruption, If each priority of 
two or more interrupt-processing subroutines is set up more highly than a priority of an 
interrupt-processing subroutine which performs a time sharing change, for example, as an 
interrupt-processing subroutine under execution, interrupt processing may be carried out to an 
interrupt-processing subroutine with a high priority, but. It is not divided by time division processing 
to which a time sharing change is carried out for example, which also takes processing time to 10 - 
20msec, and abbreviated continuation processing can be carried out and improvement in 
interrupt-processing performance can be aimed at. 
[0014] 

[Mode for carrying out the inventionJHereafter, an embodiment of the invention is described with 
reference to Drawings. This embodiment has a laser beam printer and an image scanner unit, and 
record the facsimile information which received, or, It adds to the function of the usual facsimile of 
transmitting the image information of a manuscript, It is a thing at the time of applying this invention 
to the multifunctional parallel processing type electronic device (henceforth multifunction information 
processing equipment) which can realize the communication function of the data to the personal 
computer connected via the connecting cable. The multifunction information processing equipment 1 
comprises the navigational panel 2, the laser beam printer 3, the image scanner unit 4, etc. which were 
fundamentally connected to the control unit 20 which has the one computer 10, and this control unit 
20, as shown in drawing 1 . 

[0015]Said computer 10 comprises fundamentally CPU11, ROM12 which were connected with the 
common bus 16 which contains a data bus etc. in this CPU11, EEPROM (eliminating electrically 
rewritable ROM)13 and RAM14, DMA controller 15, etc. CODEC21 which has a decoding section 
which decrypts the commo data shortened by the common bus 16 by the coding part and coding which 
are coded for shortening(compression )-izing of image information, ASIC(application-specific 
integrated circuit) 22 for input and output which consists of a hard logical circuit, The modem 23 for 
facsimile communications, the buffer 25, and the communication interface (I/F for communication) 26 
connected to the external personal computer 6 via the connecting cable 7 are connected, respectively. 
[0016]NCU(network control unit) 24 connected to the telephone line 5 and the receiver 8 is connected 
to the modem 23. While the navigational panel 2 which has the display 2a and the keyboard 42b, and 



the laser beam printer 3 are connected, the image scanner unit 4 is connected to ASIC22 for input and 
output via DRAM(dynamic RAM) 27. While the dot data for two to 3 dot line read with the image 
scanner unit 4 are temporarily memorized as image information by this DRAM27, that image 
information is read to it by ASIC22 for input and output. 

[00 17] A control program which realizes the facsimile function which operates the laser beam printer 3 
or the image scanner unit 4 in said ROM 12, and controls transmission and reception of facsimile 
information for image information to an external facsimile machine (graphic display abbreviation) in 
it via the telephone line 5, A control program which realizes the copy function which records the 
image information of the manuscript read with the image scanner unit 4, A control program which 
realizes the print function which records the printing data received from the personal computer 6, Two 
or more sets of control programs are stored including the control program etc. which realize the 
seamier function which transmits the image information of the manuscript read with the image scanner 
unit 4 to the personal computer 6. 

[00 18] As a facsimile control program which realizes said facsimile function, An idling control 
program which always detects the change of state of the multifunction information processing 
equipment 1, An image reception record control program which records the facsimile information 
which received via the telephone line 5 by the laser beam printer 3, An image reading 
transmission-control program which reads the image information of a manuscript with the image 
scanner unit 4, and transmits as facsimile information via the telephone line 5, Two or more memory 
transmission control programs etc. which read the image information which reads with the image 
scanner unit 4 beforehand, and is stored in RAM14, and transmit are formed. 

[0019]In this multifunction information processing equipment 1, said CPU11 is receivable [ the timer 
interrupt by the internal timer which counts in hard the clock signal from the clock connected to it ]. 
And for example, carry out parallel processing of the memory transmission control program of the 
facsimile functions, and the control program of a scanner function, or. In carrying out parallel 
processing of two or more sets of control programs, such as carrying out parallel processing of the 
image reading transmission-control program of the facsimile functions, and the control program of a 
print function, Whenever CPU 11 receives about 1 / timer interrupt for 60 seconds (about 16 msec(s)), 
two or more functions can be simultaneously realized by carrying out parallel processing of two or 
more of these sets of control programs with a change one by one with time-division system every [ the 
about 1 assigned / ] 60 seconds. 

[0020]An image reception record control program concerning a facsimile function here, When the 
control program about the control program about the control program about an image reading 
transmission-control program, a memory transmission control program, and a copy function and a 
print function and a scanner function is processed independently, Or when parallel processing is 
carried out combining some, two or more interrupt-processing subroutines performed in interrupt 
processing are provided to the main routine of which specific control program under processing, and it 
is stored in ROM12, respectively. 

[0021]For example, it is made to relate to a facsimile function as a subroutine of these interrupt 
processing, Image information via the modem 23 Specified quantity [ every ] transmission or the 
subroutine which receives, The subroutine which transmits and records the dot data for record on the 



laser beam printer 3 via ASIC22 for input and output, The subroutine which receives the data of the 
image information read with the image scanner unit 4 via ASIC22 for input and output, The subroutine 
etc. which incorporate the code of various kinds of operated keys on keyboard 2b are provided, Make 
it relate to a print function and printing data the specified quantity every from the personal computer 6 
The subroutine which receives, The subroutine etc. which record the printing data a predetermined dot 
every are provided, and it is made to relate to a scanner function and the subroutine etc. which 
transmit the data of image information to the specified quantity [ every ] personal computer 6 are 
provided. 

[0022]In performing arbitrary one out of the interrupt-processing subroutines of these plurality, When 
an interrupt request is outputted to CPU 11 as an interrupt signal peculiar to the interrupt processing is 
also, and interrupt processing is received, the control program under processing is interrupted 
temporarily and the interrupt-processing subroutine is performed. By the way, as mentioned above, the 
time sharing change processing subroutine which switches parallel processing of two or more sets of 
control programs in time sharing is also stored in ROM12, and like an interrupt-processing subroutine, 
to CPU11, an interrupt request is outputted as a characteristic interrupt signal is also, and it performs. 
[0023]So, to the priority storage register 11a provided in CPU11. An "interrupt-processing signal 
name" when [ at which an interrupt request is carried out to CPU 11 in order to determine permission 
and the disapproval of interruption of the interrupt-processing subroutine of these plurality, as shown 
in drawing 2 ] carrying out, The priority data which matched "the priority (numerical value of a 
priority degree)" of the interrupt processing table-izes, and is stored. The data set up beforehand is 
stored in the priority storage register 11a by the initializer by which this table-ized priority data is 
performed at the time of power supply starting. Here, this priority storage register 11a is equivalent to 
a priority storage means. 

[0024]Namely, it is set as lowest "1 " as a priority of "time sharing change interrupt processing", and as 
interrupt processing except the, "Keystroke interrupt processing" performed when key operation is 
carried out, "transceiver interrupt processing of a modem" performed by the sending and receiving 
data of facsimile information, "Data receiving interrupt processing" and "data transmission interrupt 
processing" which are performed by the sending and receiving data of the data to the personal 
computer 6, "Record interrupt processing", "reading interrupt processing", etc. are registered, and the 
interruption permission level is matched like a graphic display as a numerical value which shows a 
priority, respectively. 

[0025] While memorizing so that change of various kinds of information sets about a print position and 
printing density when realizing various kinds of setting-out modes when realizing a facsimile function, 
and a printer function is possible, the telephone number of two or more transmission destinations, etc. 
are memorized by said EEPROM13. The received data memory which memorizes the received data to 
RAM 14, the record data memory which memorizes the dot image data which developed the received 
data by the laser beam printer 3 so that record was possible — in addition, various kinds of memories 
and buffers required for execution of the control program which realizes two or more functions, such 
as a facsimile function and a copy function, are formed. 

[0026]Next, if the personal computer 6 is explained, as shown in drawing 2 , Fundamentally, it 
comprises the control device 30, the hard disk drive apparatus (HDD) 40 connected to this, the floppy 



disk drive device (FDD) 41, CRT display (CRTD) 42, the keyboard 43, the device for inputting 
coordinates (mouse) 44, etc. The control device 30 comprises ROM32 and RAM33 which were 
connected to the common bus 36 which contains a data bus in CPU31 and this CPU31, I/O interface 
34, and the communication interface (I/F for communication) 35. 

[0027]The hard disk drive controller (HDC) 37 which carries out drive controlling of the hard disk 
drive apparatus 40 to I/O interface 34, The floppy disk drive controller (FDC) 38 which carries out 
drive controlling of the floppy disk drive device 41, and CRT controller (CRTC) 39 which carries out 
drive controlling of CRT display 42 are connected, respectively. The multifunction information 
processing equipment 1 is connected to said communication interface 35 via the connecting cable 7. 
While created printing data can be transmitted to the multifunction information processing equipment 
1 by this and it can record by the laser beam printer 3 of the information processing equipment 1, it is 
possible to receive image information read with the image scanner unit 4 etc. 

[0028]Next, a time sharing change interrupt-processing subroutine (it is equivalent to a switching 
means) which switches a control program by which is executed when interruption is permitted, and 
parallel processing is carried out to the other party is explained based on a flow chart of drawing 4 . If 
this subroutine is started, time sharing change processing for switching processing control to the other 
party will be performed (S10), and the return of this control will be ended and carried out. 
[0029]If here explains a change of processing control in time sharing change timing, Data of PC 
(program counter) of CPU11 concerning [ performed / are the same as that of a case where a 
subroutine call is carried out by the usual interruption, and / while and ] processing control, While 
carrying out the stack of the data of SR (status register), etc. to a predetermined field of RAM14, data 
of PC, data of SR, etc. about processing control of another side switched and performed are read from 
a stack area of RAM14, It is switched by storing in PC, SR, etc. of CPU11, respectively. 
[0030]Next, while it performs when interruption is permitted, and carrying out driving processing of 
the feed motor (graphic display abbreviation) for a form feed by a predetermined step, the record 
interrupt-processing subroutine which carries out recording processing is explained based on the flow 
chart of drawing 5 . However, this record interrupt-processing subroutine is ended by number 100 
musec. If this subroutine is started, in order to forbid other interrupt processing first, an 
interrupt-inhibit command "DI" is outputted (S20). Thereby, the interruption permission flag of 
CPU11 is reset and the prohibited state which receives no interruption is set up. 
[0031]Next, it is in this state, and a feed motor drives by a predetermined step and the form feed of a 
recording form is performed, for example (S21). Thereby, the constant speed drive of a feed motor 
becomes possible. Next, an interruption permission command and level EI [2] is outputted (S22). 
While an interruption permission flag is set and registration of interruption is permitted by this, "2" is 
stored in the priority register provided in CPU 11 as the present interruption permission level. Next, in 
this state, recording processing of one dot line is performed based on the dot line data transmitted via 
ASIC22 for input and output (S23). 

[0032]Namely, since the interruption permission level "2" is set up during execution of this recording 
processing, Permitting interruption of only the interrupt-processing subroutine of the same or priority 
higher than it as the present priority (interruption permission level) which sets an interruption 
permission level to "2" in the interrupt-processing supervisory control mentioned above is determined, 



Although interrupt processing may be carried out to an interrupt-processing subroutine with a high 
priority, Since the time sharing change interrupt-processing subroutine from which a time sharing 
change will be carried out and the other party processing of parallel processing will also take 
processing time to 16msec is forbidden temporarily, without being divided by the time sharing change, 
abbreviated continuation processing can be carried out and improvement in interrupt-processing 
performance can be aimed at. 

[0033]Next, an interruption permission command and level EI [1] is outputted (S24), this control is 
ended, and a return is carried out to the main routine to which interruption was applied. For example, 
when parallel processing of the image reading transmission-control program of the facsimile functions 
and the print control program which records the printing data received from the personal computer 6 is 
carried out by time sharing, An operation in case the record interrupt-processing subroutine which 
realizes the print function mentioned above is performed by interrupt processing is explained based on 
drawing 6 . However, the interruption permission level at this time is the minimum. It shall be set as 
[1]. 

[0034]a time — Tl — setting — first - an image reading transmission-control program — starting — 
having ~ the time ~ Tl to image reading and transmitting process TA1 ~ performing ~ having . In 
[ time in the middle of execution of the image reading and transmitting process TA1 ] T2 on the other 
hand, When the control program for the print function which records the printing data received from 
the personal computer 6 by the laser beam printer 3 is started, Since the priority of time sharing 
change interruption is "1", parallel processing of T2 to image reading and transmitting process TA and 
the printing processing TB is carried out by time sharing at the time. 

[0035]and - in the time T2 or subsequent ones - 1 / time sharing change timing tl in every 60 
seconds, t2, and t3 ... with printing processing TBI, TB2, and TB3 .., since time sharing change 
interrupt processing generated in ** is permitted each time. Parallel processing of image reading and 
transmitting process TA2, TA3, and .. is carried out by turns by time-division system. By the way, the 
interruption permission level of the present [ priority / of the record interrupt processing ] when record 
interrupt processing occurs in T3 at the time in the middle of execution of image reading and 
transmitting process TA2 [l]Since a twist is also high, the interruption is permitted, and at the time, to 
image reading and transmitting process TA2, record interrupt-processing IR interrupts and is 
performed from T3. 

[0036]At this time, an interruption permission level "2" is set up during execution of that record 
interrupt-processing IR, and permitting interruption of only an interruption permission level "2" and 
an interrupt-processing subroutine of a priority higher than "2" is determined. Namely, although 
interrupt processing of the interrupt-processing subroutine of a priority higher than the present priority 
may be carried out, "keystroke interrupt processing", "transceiver interrupt processing of a modem", 
etc., . The other party processing of parallel processing will also take processing time to 16msec by 
time sharing change. Without forbidding temporarily time sharing change interrupt processing in the 
time sharing change timing t3, and being divided by the time sharing change, abbreviated continuation 
processing can be carried out and improvement in interrupt-processing performance can be aimed at. 
[0037]And it is [ in / time of record interrupt-processing IR being completed and temporary 
prohibition of time sharing being canceled / T4 or subsequent ones ] the predetermined time sharing 



change timing t4 and t5... A time sharing change is performed to ** and parallel processing is 
continued. In drawing 5 , in image reading processing TA2 which is a facsimile function, although 
record interrupt processing relevant to a print function is processed by interruption, here, this record 
interrupt processing — interruption generating timing - in how, it may be processed in printing 
processing TB which realizes a print function. 

[0038]As explained above, it has the computer 10 containing at least one CPU11, By building two or 
more sets of control programs corresponding to two or more functions, such as a facsimile function, a 
print function, and a scanner function, into ROM12 of the computer 10, and carrying out parallel 
processing of two or more sets of control programs to it with time-division system, Simultaneously in 
the realizable multifunction information processing equipment 1 two or more functions, Two or more 
interrupt-processing subroutines performed in interrupt processing to the main routine of which 
specific control program of two or more control programs by which parallel processing is carried out, 
About the control program of the other party of parallel processing, it is made to make the priority of 
time sharing change interrupt processing switched to the control program of the other party into the 
minimum, The priority data which table-ized the priority set up beforehand is memorized to the 
priority storage register 11a of CPU11, Since it constituted so that permission and the disapproval of 
the time sharing change interrupt-processing subroutine for permission and the disapproval of 
interruption of other interrupt-processing subroutines under execution of which interrupt-processing 
subroutine, and a time sharing change might be determined based on priority data, Although 
permitting interruption of only the interrupt-processing subroutine of a priority higher than the present 
priority may be determined and interrupt processing may be carried out to an interrupt-processing 
subroutine with a high priority as an interrupt-processing subroutine under execution, It is not divided 
by the time division processing to which a time sharing change is carried out and which also takes 
processing time to 16msec, and abbreviated continuation processing can be carried out and 
improvement in interrupt-processing performance can be aimed at. 

[0039]As shown in "2", it may be made to set up simply each priority of various kinds of other 
interrupt processing by two kinds here, while setting a priority of time sharing change interrupt 
processing as "1" which is the minimum as a change mode of said embodiment. By being a case 
where a priority interrupt function is included in an inside of CPU11, in the above-mentioned 
embodiment, and setting priority data of each interrupt processing in the register 11a, Although it 
processes in hardware whether interrupt processing is permitted to a basis of comparison with the 
present priority data, Without being limited to this, for example, apart from CPU11, an interrupt 
controller (interrupt control chip) for exclusive use is formed, and it may be made to control various 
kinds of interrupt controls also including timer interruption for a time sharing change by an interrupt 
controller. That is, it may be made to control whether an interrupt signal is made to input into CPU 11 
as compared with the present priority data by setting up a priority beforehand for each [ perform an 
interrupt request via an interrupt controller ] device of every. 

[0040]In addition, it may be made to control by software control of CPU 11 whether a change of time 
sharing is forbidden, At for example, the step S22 of a "record interrupt-processing subroutine" which 
forms the flag NCF for forbidding a change of time sharing, and is shown in drawing 5 . Instead of 
outputting "an interruption permission command", the change inhibit flag NCF is set to "1", and, 



similarly the change inhibit flag NCF is reset to "0" in Step S24. And in a "time sharing change 
interrupt-processing subroutine" shown in drawing 4 . Before performing Step S10, a judgment step of 
whether the change inhibit flag NCF is "1" is added, a return is carried out, without performing time 
sharing change processing (S10), if it is "1", and if it is "0", it will be made to perform time sharing 
change processing (S10). Also in this case, the same effect as the above-mentioned embodiment can 
be done so. It has a computer containing at least one CPU, and may be made to apply this invention to 
various kinds of electronic devices which adopted a multifunctional parallel-processing system which 
realizes simultaneously two or more functions, such as data processing and radial transfer of 
information, with time-division system. 
[0041] 

[Effect of the Invention]According to the multifunctional parallel processing type electronic device of 
Claim 1, at least one CPU, By having a computer which consists of a ROM and RAM, building two or 
more sets of control programs corresponding to two or more functions into this ROM, and carrying 
out parallel processing of 2 or more sets of control programs with time-division system, The switching 
means which switches two or more control programs by which parallel processing is carried out one 
by one to the predetermined change timing by time sharing in the electronic device which can realize 
two or more functions, The inside of two or more interrupt-processing subroutines performed in 
interrupt processing to the main routine of which specific control program of two or more control 
programs by which parallel processing is carried out, During execution of the interrupt-processing 
subroutine whose priority is higher than the control program of the other party of parallel processing, 
Since it had the change inhibiting means which forbids the change by said switching means, Each 
priority of two or more interrupt-processing subroutines contained in a specific control program by 
setting up more highly than the priority of the control program of the other party of parallel processing. 
Although interrupt processing may be carried out to an interrupt-processing subroutine with a high 
priority as an interrupt-processing subroutine under execution, a time sharing change is carried out, 
For example, it is not divided by the time division processing which requires processing time, and the 
abbreviated continuation processing also of the 10 - 20msec can be carried out, and it can aim at 
improvement in interrupt-processing performance. 

[0042]According to the multifunctional parallel processing type electronic device of Claim 2, at least 
one CPU, By having a computer which consists of a ROM and RAM, building two or more sets of 
control programs corresponding to two or more functions into this ROM, and carrying out parallel 
processing of 2 or more sets of control programs with time-division system, The switching means 
which switches two or more control programs by which parallel processing is carried out one by one 
to the predetermined change timing by time sharing in the electronic device which can realize two or 
more functions, Two or more interrupt-processing subroutines performed in interrupt processing to the 
main routine of which specific control program of two or more control programs by which parallel 
processing is carried out, It has the priority storage means which memorized the priority beforehand 
set up about the control program of the other party of parallel processing, Permission and the 
disapproval of the change by permission, the disapproval, and said switching means of interruption of 
other interrupt-processing subroutines under execution of which interrupt-processing subroutine, 
Since it constituted so that it might determine based on the priority memorized to the priority storage 



means, if each priority of two or more interrupt-processing subroutines is set up more highly than the 
priority of the control program of the other party of parallel processing, Although permitting 
interruption of only the interrupt-processing subroutine of a priority higher than the present priority 
may be determined and interrupt processing may be carried out to an interrupt-processing subroutine 
with a high priority as an interrupt-processing subroutine under execution, It is not divided by the time 
division processing to which a time sharing change is carried out for example, which also takes 
processing time to 10 - 20msec, and abbreviated continuation processing can be carried out and 
improvement in interrupt-processing performance can be aimed at. 
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[ft*Jl2] *J«8r<i:ilO0)CPU, ROM&tfR 
AM*»6!flrft=I>t:a-^*fl|i., Cltf3ROMt:a»(?) 

iMfiKr^tT 2iSliLhoSiJfflirn^5A^Mfi : »-ri» 
d k fc J: 0 . «tf^M§£^TOS&»7 v > 

Mli. * 4 $ y fTM* izVMt & k . 

wt,zxmf$h&mmcvpi&frmm7')i-i->k . m 
Mm^mzimuzm^mzm^^xm^th 1 0 

[0001] 

?mwmi, mz®w7u?7j>cmmwzmiLt: 
M&&mm^7!i<-j-y<Dmi7Wzmimwm®z_ 

[0002] 

itmmmm*. ^yv*-**mLLiz%m<m 

mmmitimimz. mM^mmm^wm^xm^ 
wm% mmswmfflT u a £mit l t ma-r & 



li, «»<0(fjfcaWI3l!B (CPU) SfflStasBSSR 
L. OS 4 ■ WfA) {Cj:|>MtfM 

WmisZT-Mzi *) . ai«co$iJ«rn^7A*%SS: 

^jfcswiiifcj: *)*«mwmt ixmfrztii 

5 A $-mgcOJI#tHff -f 4 i 3 fc U: :M A ^ x 7 1> 
[0003] 

^**?S^gSSrffi^T-7;^a^T-1SiSt<7)aig^ 
[ 0 0 0 4 ] %c\X\ £ffl££?f*Qa£«?§giE£: L 

ztLt>j x-az^i-imxiiTvyfzmiiz 
*tx4 *-i?mmm&®mftLxw%.mh ?r? 

)vayv^-?{znLxj x-itmz&ji-thx^ 
-f-mmk » H-VTA'xyvs.-ffrbtj) Uztv y 
vrnmy v yfxim-firv y vmmk zmmzm 
m-^vi-yry^^aymmmmiztsux. e 

3X h-fk^fc 1 OWC P U 3>"h'a-^ SrlS 

ft, ^«IJ^©aB#P H 1^, Witf»l/6 0» (ftl 6 

msec) «j;'5t»B#rafciS£'ti.iatLT. ;w 
7W?Afc, xdf^^tsflgw$ijfflrn^7Afc. 

^ MRI60*OM»rD^5 A b tX . mt 

mzxmwm-h z t mi t>tit . 
[ooo5] z<vi%&, man* 7t^>-su«b6«o5 

tmm7v?yA.k. 7v?hmmt9Gtti7\)>h 
wmruyj&t zmmizx 'ommrnvx^i t § 

-^-f^-^M^KDM^a^lW+fc. 
Sfft i 4 AAte&»X»^EHI6&»ffiKr k* j&s 

=5: foiB^siia^a-ty^-^ y^nff § its . 
[ 0 0 0 6 ] k z hx\ %cnmm$L?>-mm-7iv-^ 
y<7)9mwz, mmmtimiA9mz.x 
x, mmn7vyhwg&m&mit>tuzk%£. 

(Mitf. mOO usee ) T»7-f4tStrfc. B#^fiJ 

iz£t7vyhmm<7)mmm mi 6msec) ti^t 
f*«t4«ik^. iBHi>ja^a^Ma^ra^#ffl 
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[0007] *3fii3fc>BWtt N fi|«rn^5AO«H4> 
[0008] 

RAMa^&Snytfa-^Hix., i^ROMfcSfiR 
WMffiteSWW-* W«l Ittr n ^5 A 

x. mmmztimmcofflfflTvry&zmftWttzz: 

frcommmr'ayj&nx 4 yj\s-^yt,zjtiixm& 
mmizxmfztimmmi&frwm-^v-j-yff) 

m^m&mmy-7-!i-j-><D9mwzte, mam 
imi / z^mmim±-tiwmim±mtimi 

[0009] mzhtzWkmmruyyMt, ® 
mi^mzii <o . mmtx im&>m*.94 s y^ 
tii* tcssa*. <b *u> c t xmfmmz tih . bzz 
x\ mmm^ixmmmmr^vy^coo^mi 

r^MM y>t>-j-y<,zftLxw\&frmmt,zxm?fz 

^7>-f-ywMT*fc£^Tf;L «8U«ik#a£J: 

[ o o i o ] w*>. 9m*<r>m , mwruyyj>0>*4 
y>\^^yizttixwi&fr>imizxmTZtLZ>micr>m 
&&nm-*7fr-^y<7)&« <nmm: . mm, m 

[ooii] mim2<r)%mmftmmm^mmt. 

^t^l^CPU, ROMSy'RAMi>f,5l,3 

aoaffi^seiffrffi^i^ttj v , mum £ ft 

4 5V*TO*fcmi6flHtt#«fc, MffitPISft 



ix-ssawMa^a^y^-^y . Mff®awffl# 

7'>)s-i~ycomwzmm<vm&frmm-7ji-i- 
ycowsifrnm ■ ^mtsxvmmwmi^mzxh 

[0012] Mfr^a£ftSMS:wff«7W'5AW3 
hvmixiwft&mTur 4 yiv-^-yitzn 
Lxw&frmmzxmi%tihmkm\&7>mm7')v 
-i-yb. mffl^mwntmrvif? a t ikh > 
xn. ^m&imfeznxmmMimmzmmz 
tix^i. zlx, mm%titzmmmmTu?y& 

5 y?-eii* mmi hfih z b xmomziiz . 
[ o o 1 3 ] t i 6T\ mdmmh&mmry'iv-* 
yw»f*t, iB^K^snfcffiwiBZ^JBi^r^ 
-fy^SE^M ■ ^miz^x. ttzmt^ 
mzxhwmicom -^mmz^xtt. mssm 
&mz%&Lfc®ft&izm-3^x. ^±*)m3m*¥<7) 
m^^mtf)V~^y<rym^.^ *) tftV>iS5fejsw#j 
&&mm7)v-i-y^mTnyy&tamTkfrzm 
*it&3;oizwfcztih<7)x\ mm<r>m&%->im?7'>is 

m&mv y')v~^y<^mm. t <o m< m&ti ± 

ii. mM^m^mM^7')u~i-ymu^m 
ztuzbii&itfs mwmiztix. mnmo~~ 
zomecmmmmm-t&m^wimizx vmztit 
zb&%< mmmmxz , MLMtsm&nfoi.*® 

[0014] 

xmmmtxmm-ti. ^mmmmn. u-rry 
s y r-^ ^taii tat o , i^w-^ ^-y'M^iMirr 
7";^^- iXfflfcZtiti'*- Vi-ivayej.-? ^ftf 

mm (&t. r y a yffi#»gat v> 
y^y3yffl«»^«i{i, Hifc*tJ:dfc, 

Wfc. loOTyewi OS-^tSnyhn-^jL 

*ifcSM^'c^2. u-ifryy^3. -f^-y'xdf^ 

[0 0 15] mien ytr^-? 10 a. afi*»fc. CP 
uiifc. zcoCPU l lfc^-^UftifS^trat 
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>*Xl 6~&tm$iXtzROMl 2b, EEPROM 
(taWtiKLttiiTOROM) 13t, RA 
M14h. DMAnyhD-7 1 5^fc-C«^§ixTV> 
l>„ 3tyytxi6{;li, -f^-^'tPgcoMffl 

jsns *rc v ^a«r-^ 

6CODEC2 1 fc, J\-Fui?«/?®Mfrt>%&XlH 
TjfflASIC (Tr'jy-y 3 y'^y7^7? ■ -f 
yf/l^-f 7 F ••?-= J f«yb) 2 2£. 7r?yS'J 
MflfflO^TA 2 3 , A'-y 7 r 2 5 fc , WW^-V 

[0 0 1 6 ] 4fc, tfA2 3Hi «Kimi5av3 
S»8t«SttS*lfeNCU (*-yh7-? • nyho- 
A'-i-'yM 2 4*qjSRS^.TV^. J5fc, AtflTJffl 
AS I C2 2fc{i, fa7M2aa^-*-K4 
2 b &*-f 6J£fIy?*/P2 fc . V-ifT" u y? 3 tim 
MZtl&iikUz, DRAM (r-ftSir^RAM) 2 

2~3 K 'yhyj >ft<7> F -y h r'-?#M 
^'fflfgt t i> fc. *«H ;><- 

yflMJiAifcWBAS i C2 2ti 9K»{tJS*i4. 
[0017] KflSROM 1 2 fcli, k-fT'J y* 3X 

fc*t L X 7 r ? y 5 y r- * fljfl* 47T^ 
^5yaMB*Sea-t4M»rn^5^s ^-y'-X^f-Y 

6*>feg^Lfc7-'j y hr-^^teiii-sr y y 
[0018] m&T9i'$.vmfc9mtt7T9i' 

$VfflfflTv?7J>.klXlt. vWry^syfll 

wtgigs i o*asssHks-«{c«aj-t* 74 f y y 

ffll7W5A, »ISEll5£:frLT5?fiU:7T?y5 

y x- * * r t yy?3 tibh-t & 4 x-^mi 
*-mw4 xm^M^xmrn^m 5 tx 7 7 9 y s 

Ur-^fc LTSfltl>^-ymK^fi0J»7W 
5 A. f-»-f^-S/Xdf-vtga4Tlf^K-5TRAM 

1 4tf§tt§^T^s-f^-> ; ffiffi^a^aitriMfrr 

[0019] ry?y 3 yfiMsng 1 



* y aanwwrn o a t -v -f-mmmmruy? 
Akimmiti*}. 7T?zs$vm&> ; 5*><Mx 
-yfBK 0 SfSSfflTW? a ry y F«t&aw»r 

n?7A££MffWI-fl>fti:\ «a«0J»7W7 
AfcMffiUfflfS^tefctt. CPU1 1#'0U&\ »1 
/6 0# 6msec) e0*>f VfJOS^fc^ftttfTl. 

tzm/eow^mm^xwmmt^-h^m 
mttzttsii). mmvmmzmmzmmx'Zhi 

[00 20] ZZX\ 7r^^S'J«BBfcR|-f4>f^- 

^'we#fj«7°n^7A. ^^-ymKymfifJffli 

tRW-4iSij«rn^5A^ ry y hKtM-r^fJffli 
7D^7A^, X4f^f «B6K»t4iM»rn^9A 

ruyy^nnyji-^zttLx. m&wsizx 
mfztiimi<m&frmw-?7')v-j->tfmtti>iix 

**R0M1 2{sBWS<iTV^S. 
[0021] itL^,|iM^®acO-9-7VP-f-y t LT 

flHBfctr A 2 3 * ^ L,TJJfjt*?o3mxU3»itS 
^y;p-^y. AtiiTjfflA s I c 2 2 ^LTl^-lfr 
'J y^ 3 fclEUffl^ H -y hr-^ ^CSLTIEIi-ri.^ 
7VP-f-y, Aaj7jfflASIC2 2^^-tT^^-y'X 

^ttgi4miR^^^ ^-yffilgcof -^**ft 

KI.-9-7*^-f-y. K 2 b±«a^S*ifc*l 

^-con- h 0 awy^-^-y^mtt^^. 
r y y NiSSltM^S-frT, rt-ytwyua-i' 6 
j&^ry y hr-? ^^ss-^Sfrri.-t^-^ 

y . %C0T y y h r-i? Zffife V >y h -foiEfiW-* 

>v-i-ymtfmhti. ttzx^^mmzmmit 
x. * *-i;mm<7)T-?mfem*^-vi-))say 
6 immi~&*)-7')P-i~ymmit>tix^ 

[ 0 0 2 2 ] «c, iil4>«BR<0»|ji»«Sl^;U-f. 

m^wmzm<r>%\&frmx ^-ccpunts 
x\ uaufcidt, aiffl«0wrp^7A<7)Mff^ 

fcROMi 2tlStt§iiTfcO. fja^a^7-;P-f- 

y fc Piatt . c p u 1 uzn bxmnm&m^xiy 
-oxm^mm^Lxmi^ti^. 
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[0 0 2 3] ZZX\ CPU1 1 fciSHt 6*ufcttjfe«IE 
S&t4*fc. C P U 1 1 fcSf 5 1 

#T-77Wfc LTfgMSftT v i« . i tf>T-7;Mfc 3*i 

nmmmvvx? i 1 a**8Btflse«*atfflS't 

So 

[oo24] hp*>. rn^fflflaftia^^j^i j 

1^Wl : &mm^ s 7r?x$yT-?<9MSftfi88fc:fi 

[0025] fl£EEPROM13fctt. 7r^S>J 

&f-?i/ ! $&m&£mtoZti& k k i fc, aiSc^iSft 
5fe^«M#^^1B1t?ilTV^„ RAM 14 

Ogftr- * * U — if r y y * 3 TIBII «T«gtSB3 L£ 

f -y f 4x-i>T-?*%m~tum^-9**z y tan 
zmtfmmruyy^mizimtc&mv)* * y 

[00 26] A-y^3yh°i-^6(tOV^T 

0 k , ifiKSSKSfifcA- Ft -f 7m« 
(hdd) 4 o k , yayVj-TJXfVyJT'gm. 

(FDD) 4 It, CRTfU7W (CRTD) 4 
2k, *-#-F4 3fc.**WJi«<7**) 44 

*ifcit**h.Tv>4. mmmw30ii^ cpu3 1 

k, .IC9CPU3 \\,ZT~?rtX*istsa*:yrtX3b 
HSSRS<lfcROM3 2. RAM3 3. AEfeJHy?- 
7x-^34^'fflftffl-fy^-7x-X (Mftffll/ 
F) 3 5fc-C»jSSilT^4. 
[00 27] AtfcfMy?-7x-X3 4tii. 
; v- Ft* <f X? 7HS4 0 £ig»0J#f S^- F 
T-fX?F7-f7*3yFn-7 ( HDC ) 37k. 70 

-/ t * -r> x ? f y 4 7mm4 1 mmmw-ti y o 

-/tv-fa^F^^yhn-? (FDC) 38 



k. CRTT4*7M4 2£«ifflHfrf*CRT:iy 
Fo-5 (CRTC) 3 9ttf7<*imZtlX^&. m 

tmmm^ y*-7x-*3 5£&. mttr-yjn* 
itLxuv+y T>7isB vmmmm. 1 #sbk$*i 

-TiifcJ: 1 ^ «U:7°yyFT-?£v/H- 

7ry^^ 3 yffl|gMagMit3iftLT. fMSMas 
a i r ry v 9 3 x-tmth ; k a*trs 

[0028] mz, ms^m^tix^h t s tuff 

ffl^s) iz^>x, mAffrsu— i-^-hizm^x 
tsmth. zm~?iv-i->imMiZixht. 9mm 

(sio) . z<?fflmmLxv?->-r&. 

[ 0 0 2 9 ] ii-c. «WHWflWi*4 5 y^fctsft* 

fc<t W7)\s-i-y3->vt&%&b nmx-h 0 . Hff 
lt v ^z--n<nmmmi,zmh c p u 1 1 ^ p c ( r 

n^7A • fi-yy?) sr (xf-^x • v 

: JX? ) (Or-^fc RAM 1 4 O0fSOffi«fcX^ -y 

-tSPCcOr-^SROr-^^RAM I4m^ 
v^«*6»feit»lBU'C, CPU1 lWChSRffc 

[0030] fcfc, Ma»4*iWSfl.TV^ k S fcSlff 
ffl«SD^£7)7^-F ; &-^ (ERW) ^Wg 
Xx-yr^t»©atl»kkiC iB»^a-ri.iB 

»fia^a-f7*^-f-yt'3V^T, H5<07O-^ J r 

-wzm^^xmmh. fit, ^coiei^ja^Ma-t 

*6fc. m^ih^ r D I j ( S20) . 

£WCJ:0, CPU1 lcom^ft^^^'y-fe-yF 

[0031] mz. i<^mx\ mux. 7 ^ - f*- 

ftZtll (S21) . itLtiO. 7<f-F*-*0SS« 
IB«*«ri6t=3:6. JJCC, U^/PE I 

C2] 3&*aj*s*i& (S22) . zti^zx*). m&&m 

75m -y F %tLXWB&^l-ffii*mnZti& k 
fctlc, CPUl lrttSftfeitfcftifeKU^^t:. 

m&cowi&frmi-oitLx r2j «^$^s„ <x 

£«««fc45UT. AftTMAS I C2 2^LT 
tejfi$n?t F -y F7-f yr-^tS^^T. 1 F -y F5 
>f ><0iB««Sl*^f (S23) . 
[0032] fiP^. £<^B««HI<0||fT+t4J^Ttt, 
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r2j ttim&vmftm tmt 

weecbmmtmti z t t=5r4^Mw««itiia* 

t o o 3 3 ] mz. mzm&frm^ ■ u^>ue i 
c 1 3 #W]£ix ( S24) . zmmzmix. m 

r ? S" S 'J ttggo a *><?M * - ^BEWR 0 MffifJiPTo 
y\-r~? *imt% y°v y f- «wpr n ^ a t m 

itJ. fit. £»fc*«IBZ^IWV^tt«£« 

CI] fcRJ&S*lTH*fc«>fc"«. 

[0034] 1 fcfcwr , 5fcf >f ^-^»»R0 

38fHW»rn^5 AjJflBWS *U -ton* j£T 1 >f * 

^-^mJRDSWMTAl <3S&fi»+tf)ll&£T2fcfc 

t — * £ v-if r yy?3 •ciE^-ts ru y h ffigga& 
r i j &cdt, *tf)i$j&T2a»£>>r X 

-i^mm'omimimktr y y b «yiTBfc#i$#»jfc 

[0035] *LT, ^T2JaBt*JV^T, 1/60 
*M5»mHW«jaii^>f 1, t 2, t 3 ■ • • 

ztiiztfrt>, ruyhmmm , tb2 , tb3 • ■ 

fc, ^-yf^JRyjlff»ITA2 , TA3 . • ■ t« 

-vrnfrmmmmmm ^Mf*+^^T3tt5^ 
x, §wm&mm§iit:kZMi. wmmk 
mm^m&tm-mm^m^Kiv c 1 ) x y «, 

tm^-m. i r*m * -y»*JK o iM«^BiTA2 1» l 

XWSUs&gii&tLh. 

[ 0 0 3 6 ] £«Di: S , ^OlHii»M^« I ROUff 

w&»iPov / </i' r 2 j at^ r 2 j «t 0 *,sfv>«fes«) 
*K<ot mmm^-y'jv-i-y^pm^mm^tii z t 



[0037] ^LT. IBii«iM^» I Rtf^T tTB* 
#fflcD-« 4 Hi Vk {Z H \ rC 

tt, »f€<OBWHRW»»i.^-f Sy/t4, t5- • ■« 

ym^©y»A2 tfeur, r^yvm^zmm-h 
imgi&frmvmikfr-mmztix^&iiK z&)fm 
S!!a^»tt. iia^^^-f s yymsx\±. rvy 
hmmzmm-hyvymmmz&^TwmztiiM 

[0038] EUM Lit idfc. ^<itlo«C 

io<oROMi2t. 7T?^$mm*Tvymm 

Txjyy&zmimf&z.uzxr), mnvmrnm 
^zmmw&-?)vi-7T y?is 3 ymmwm. 1 1 

Mix*^#S0J»7°n A y/W-f - y t^f LT 

y t , Mff^M^ffl^ fflcOMfflir n ^ y A fc >T , 

tzmMif-^Mt epulis 

mmmvitx? 1 1 atia*ts j: o 1 

^9M^a-9-7-;k-^ycoMT+ ttsft 4 ffioffla^ 

inmmmmmm&frm^7')v-^y<n : m ■ 
T^mz, mm."r- ? izm^xm^tt x o &m 
Ltzcox\ ss««5fe« x y hs^mtmcom^m, 
?7)V-f~ytiif<v$l&fr*mi-z> X o tstsgSfL. 
Mf+ofya^»-^7^-^yfctT{i. mftsgvm 
^m&mm?7'/i~i-y izm&mmztii z t i*t> 
^m®miztLX\6wseci>mm&Tm*mi-&tif 
ftwmt x y tit ztm< mmwmx-% . 

[oo39] zzx\ mmmmnmmmt lx. 
m-wmmiv&mmm^mm&xhi niiz 

Tfc<tv\ ±EHaS»«T{i. CPUl lcort^ 
fija^IlcOffi^T-^Sr^y'X^ 11a (C-fe 7hL 

xis< z t izx y . msmmrf-? t coimvh t 
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. mtu. cpuiu immmcom&frz > y> 

ito*>fV-ll&»*t>*«>T, *BO»Bi»«!I«*M 

fAM ^ttfcftjfcftfc^aifcsg lt ts < i t fc«t "3 . s 

tftf)fI3fegT-?2:tt38LT. CPU1 l£f&»«9 
£At) S#4i&»5*»£iiWf £ i 3 1 LT <t V\ 
[0040] -toffi, l^MW<0flBRi.**±f 4*»5a» 
COS!**, CPU1 lW7h^xT0J»£J:-?TfTd 

j: 3 fc lt t> j: < , mm. mmmmt m±?& 
fz&bcoyyn® two?*:* m5iz&t ^wm\&^m 

r 1 J fc-fe-yhU llt<XT-yrS24ti3V^T. -Ml 
* LT , 04 lz*k? r B#^ffJffl«x#M^J!ia-9-7';l,- 
j&« r i j •Cfc5a»5a><9fl»f*7 i «y7£3Un 

tT, r i j rftfur. mwmmimm < sio) £n 
fff«:t«r<y?-yu r oj ?**tfr, n*$Hwej 
8U®I(sio) SISRt-iidftrts. zcom^iz 

<fcfcioocpu*^tf3ytra-^*fl|i., Bf#ffl 

0«^gt{^:»HH*affli-S i 3 \z ix t, i ^. 
[004 1] 

iftfcf. ^<fcilO(?)CPU. ROM&t/RAMfr 

fe4ri3yea-^t«i. i<0ROMta»««SBt 
act 2«J2Lh«)W«rn^5A&Mtf«SI't4 £ t 
*PIS#i*«ER«*J«7t3^5A*l^«IC: J: 43r£tf> 

mffiTvfy^Vi* A »l-i-yi,zttLXm&frimi l z 

xmftznmmm&mim-y'iu-i-ycDd-h, # 

a^a-f y^-i-ynmwz^ mmmt^mz 
£&®mtzm±i-&WMm±^®k mitzcox. 

-1-><7)&W&m.* , Mff»Offl#ffl!l^JfflITn 
IWxSftT, «itflO-20Bect«SIfiHaSK-fS 



[0042] M$g2 ®gW&fi»»K?£att: J: 

ntf, ^<fct lOOCPU, ROMSt/RAM*^ 

3r4ayea-^s*i. ^ROM£Mfc«gfc*r 
izx 2mi±.m\mruyy^m^mth z 1 1 i 

mi?j s y^xm^mmmmimt, mm 
©a^r^-^- ycomi* 1 15 it * 

3aoffl#ffli<0(W«irn^5A«flBtKJ: 0 kitKf&g-f 

&coit\m&frmm-7'}i~i->!,zm&fr9mzti&z. 

klifo&tf. mftmjJMlZtiX . Mx.{fl0~20msect 

[0i] ^mcomimmm 4 7r^y 3 y 

[H2 ] «B2^«!a«#*fc»^k*»j6^{tfcftJfe 

%T~?coffi&zmw-fz>mmxfcz> . 
[@3 3 rt—vi-A,a y Va.-9<rtmm0)7u -v7m 
x-hh. 

7n-f-r-hT'£>4. 

[05] IEH«iM^Ma-t7'^-f->coW7n-^^ 
-hT*4 0 

[06] 7r^i/5'JWi:ryyhWi:tlWHBfc 

r [siBjMa^-i, fc # cofimmmtz 9 a vx 
hi. 
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II CPU 
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